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Exploration of Physical Properties in Ferroelectric Topological Insulator
Ryutaro YOSHIMI*

This research explores the synergetic effects of ferroelectricity and topology in (Sn, Pb, In)Te thin films
grown by molecular beam epitaxy. By tuning the composition near the topological phase transition point,
we investigated the evolution of electronic states through non-reciprocal transport measurements, which
are highly sensitive to broken inversion symmetry. We observed a prominent anomaly in both longitudinal
resistance and carrier density around 20-30 K, indicating a significant modification of the electronic
structure. Second-harmonic transport measurements revealed a clear linear nonreciprocal magnetoresistance
above 20 K, consistent with the out-of-plane ferroelectric polarization in these films. Notably, the non-
reciprocal signal significantly decreased below 10 K. This suppression might be attributed to the emergence
of topological Dirac surface states, which potentially alters the contribution of the polar bulk region during
the phase transition. These findings demonstrate that nonreciprocal transport is a powerful probe for
investigating the coupling between structural symmetry breaking and topological invariants. This study
provides critical insights into the realization of electrically controllable topological quantum states, offering
a potential platform for next-generation spintronic and low-power functional devices.
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